Vidyamandir Classes: Innovating For Your Success

Solutions of JEE Advanced-2 | Paper-2 | 12" Pass | JEE 2024

PHYSICS

SECTION - 1 | SINGLE CHOICE CORRECT TYPE
1.(B) Let us consider a spherical surface of radius r and thickness dr.

dg = pdv

= dg= 4Tcr2a7rl = 4nrdr
r

dg = 4nrdr

Change in the volume of radius

q= qu = 47r].rdr
0
_ 4rr?
2

q= 2

By gauss law, electric field inside

Ein (4nr2) — 9enciosed

<o
202
E, (4mr?) = £
<o
1
E, = e,
<o

So electric field inside the sphere is constant
By gauss law electric field outside

2 _ Yenclosed
E,  Amnrs = =ercosed

o
2nR?
Eout475r2 =
So
2
R 1 1
= = F o —
out ) < }”2 out I"Z
. R R/3 R/9
2.(D) Let Req between A and B is R' 4 A A e ecrmmeeaneaes

. R Infinite
So, R, between C and D will be 3
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R R
(Req)AB:R—i_I% ??'
7+7
2 3
. RR' 6
R'=R+3p 5k
6
R=p+— R
(3R+2R")
. 3R +2RR'+ RR'
(3R+2R")
3RR'+ 2R =3R? +3RR'
R'= 2R
2

3.B) Ep= px where x is distance from central plane.
S

So, if there is a charge ¢ at point p the force on the charge particle is Fp = gEp

~  —gpX .
Fp=—— ..Q
F E, ®
Fpoc =X

So the charge —g will execute SHM

Fyig = —mo’% -.(i) ;/ X

o=@ 77 //( M
&
B

®

90 _ ey
<o
o= qp
meo
T=2n ™ So
qp

So, the time from A to B, will be %

me
qp

So, time from Ato B, is

4.(A) Torque on dipole
T= pEsin®
It O is small sin® =0
1= pEO
lo.= pE®
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5.(BCD)

o= p—IE (i)

For SHM o= 0?0 ...
(1) = (1)

o= % ... (i)
p=q(2R) ...(iv)

I = MR* +mR* + m, R*
[=R*[M +my +m,]

2qRE
0= )
R (M+m1 +m2)

o= 2qE
R(M +m1 +m2)

T=2—n=2n R(M +2my +2m,)
) 2qE
SECTION 2 | MULTIPLE CORRECT ANSWERS TYPE
When S is closed for long time
q= Cqu
10x10
q= 10
10+10
q =50uC
+50uC; =50nC 1|0L|1F
| |
10uF
+50nC
- —_— 10V
-50uC
10V
I —e i
S %
Then S, is closed and kept closed for long time
10uF 10uF
| | = | | -10
WE 1 & | T E
q, I
10uF q4s
D B F
10 —| s —
v ! 10V

Let potential of point B is zero and let potential of point A is x.

At junction A :
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G1+492+q3=0
(x—=10)10+[x—(-10)J10+(x—0)10=0
10x-100+10x+100+10x =0

x=0

So, the potential difference points A and B is zero

So, charge g5 = (x—0)10uC

=(0-0)x10=0
Final situation after S, is kept closed for long time
10nC 10pC
C | | & E
' To100pC | o !
s100uC 1 | +100MC ~100pC
4 =0
D 1 T X E
| B |
1oV 10V
Further solving
SuF
|
|
20V
q=CpV
q=5x20
g =100pnC

The charge passed from point A after closing S, is 100uC
6.(AC) Here V; =V

Ve=Vc
So, wire ED and FC will be removed. Then points E and D and points F and C will be connected

respectively due to equal potential.
H .

R
Solving Req between (A and B) = Z—z

As potential of points E and D is same, so no current will pass through wire ED.
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7.(BC) Magnetic field due to thin walled semicircular plane = B =

T . = ~ .
) angle is there between the B and v of charge +g at O, so radius of curvature at O = —

8.(BD) OM =rcosa
OK =MN =r—rcosa
ON =r
001 =r
Given rsino = V.
2gB
. r
rsino = —
2
. 1
sing, =—
2
o =30°
tan 6 = NK __rsina
OK r—rcosa
tan® — rsin30
r—rcos30°
1/2 1
tan0 = =
V3 (2-43)
2
Distance travelled in the magnetic field
=2mr o
360°
_ oy 30
gB 360
_opv, L _mmy
gB 12 64B
9.(BCD) F=Macy,

f+F+fi=Macy
24+3t+ f =Macy, ...(0)
= 1,,, =1o [about CM of disc]

Center of the +— ¢

trajectory of

charge particle

OM =r cosa

it
Kol sin 5
—— = (0=180°)=n

nor
+y
R & AR— b
-y
myv mvr?
gB  quol
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10.(BC)

If AD:Z and AE =—

R MR?
FR - fR-F, 5T, @

3t MR’a
fasg )
For pure rolling
acy = Ra ...(1i1)
By (ii) and (iii)

2
R(24_fs_2j:ﬂa'c_M

2 2 R

3t\ Ma
24— f, —— |=—M
-3
24+3t+ f =Macy, ...(1)

Solving (i) and (iv)

3 3
48+ =>Ma
7 7 CM

2(48) 2 3
249 25,y
3 33 om

32+t=Magy, (V)
By (i) and (iv)

2443t + f, =32+t
f,=8-2t ...(vi)

at t =1sec, M =lkg

acy =33m/ s?

at t =4sec

fs=0

For translational equilibrium

N2:fs

= M g+Mg+M,g=N; ..(i)
= for equilibrium
(%net)A =0

N,lsin60° = Mgécos 60°+ M, gAE cos 60° + M ,gAD cos 60°

N3 _g [Mz }

7+M1AE+M2AD

2
l 3/
4

—+M—+M—
2 4 4

Nyl\3 ZE{MI 31 1}

2

..(ii)

.(iv)

...()

rough

F,=24N

Let fis in forward dircction

I A rough

Code A |12%" Pass | JEE-2024

XII Pass JEE Advanced-2 | Paper-2 Solutions



Vidyamandir Classes: Innovating For Your Success

Nzlf:g(2M1+3i\41+Ml)
6Ml

4

_3Mg _3Mg
V3Mg

2

Nzl\/§=g

:>fs:N2:

By changing the value of x; N; will not change due to expression (ii).

SECTION 3 | SINGLE DIGIT INTEGER TYPE

GM

1.(2) For hemisphere E —
2R

center =

So, value of x is 2
2.(3) The potential at the center of ring
Y _-GM
R
The potential at the center of disc is
_—2GM
R
Net potential point O =V} +V,
_-GM 2GM
" R R
_ =3GM
R

Vs

W to bring a mass m from infinity to point O = [(Vnet)f - (Vnet)i}m

W= —-3GMm
R
So, the value of x is 3.
Asin30 A

3.4 E, to arc= =
@ Fae 2nggR  4mey R

Fr=mg
qE =mg
g\
dn ey R
v 4
2nR/ 6

3q

Put value of A in (i)

=mg ...>0)

[as B =60°]

-3GM

)
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qg 3q

—_——=m
4n ey R R &

_ 4n*R? €y mg

0 3

So, value of x is 4.

1A 10€2 @ 159 24
4Q) @»—MTM—»@

1A
2A
@ | ¥ |]_4_@
" 1A@ |
15V 25V
So current in 10Q) = 15=5 = 10 =14
10 10
Current in 15Q = 3-(=25) = 30 =24
15 15
So current through 5V cell is 1A
B — power through 5V cell = VI
=5x1=5W
P, — power through 10Q resistor = / 2R
=12(10)=10W
P 10 2

5.(2) As magnetic force will have same magnitude and same vertically downward direction at every point,
so it could be considered as a conservative force

\/‘\l\-_’
»B

I vl

v
oo}

Fyg = ILBsin90°
Fp =ILB

Same as simple pendulum

t=[Fsin0
I'o=[Fsin®
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6.Q2)

I'a=I[ILB]sin®

[LIBsin0

o=—-"
I 1

If 0 >small sin=0

ILIB
a=——-m=6 .G

Iz @

For SHM oo =00  ...(ii)
Comparing (i) & (ii)

ILIB
mzﬂf—
II
72t _ o /1_
0] ILIB

Value of x 1s 2.

For elastic collision the component of velocities along the common normal will inter change as the

two balls are identical

But here the balls are rough so friction force will also act between the balls during collision

Just when collision starts

Along the common normal for ball (2)

Ith =Ap =mvcosO

Along the common tangent apply conservation of linear and angular momentum

mysin@ = mv'+ my'
vsin 6
= 2
5 (@)
For ball (2)

R fydt =T,

1

Ruj Ndt =1Io, [From (1)]

umvycos 6 = % mR®
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o 5 pveos6
2 R
So, value of x is 2.
7.2) t=MBsinb
lo.=MBsin6

2
ﬂOL = MBsin0
12

If 6 —>small sinB=0 >

2
ﬂoc = MBO
12

12MB0O . \/
o= 3 ...>0)

ml
For SHM

o =m0 ...(ii)
(i) = (i1)
[12MB
w=
mil?

_n

T
®

ml>
12MB
Value of x 1s 2

T=2x

8.(0) Chargeon 4uF'is O, =CV
O =(4uF)0=0
Charge on 8uf'is O, =CV
= 8uF (40 — (-20)) 40
=8uF 60 =48uC
ﬂ_QIZ/ZCI_O 40V
U, 0}2c, 0
As O =0

20V
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CHEMISTRY

SECTION - 1 | SINGLE CHOICE CORRECT TYPE
1.(C) Clean water has BOD value of < 5 while polluted water has BOD 15 or more.

2.A) I +H,0,—— [, +H,0
(A)

I, + Starch —— Blue
(Indicator)

3.0) MX:K, =8 =4x10"

S=2x107*
MX, K, =48’ =32x10"* = $=2x107

M;X:K, =278 =2.7x107"° = 8=107*
Order of solubility is MX > M3X > MX,

2
4.(D) mmol of base =2.5x 3 =1
mmol of acid required to reach the end point = 1

Volume of acid required to reach the end point = 175 mL
. 15
Total volume at the end point = > +2.5=10mL

1
Molarity of salt at the end point = 0 =0.10

B" +H,0 = BOH+H"

C(l-a) Ca Ca
Ky
Kh:10‘2:&:% = 102’ +a—1=0
I-a 1-a
g = _1HVI+40 ;(1;40:0,27 = [H']=Ca=0.1x027=0.027M

SECTION 2 | MULTIPLE CORRECT ANSWERS TYPE
5.(AB) Azeotropic mixture can not be separated into components by distillation.
6.(BC) (A) Frenkel defect is favoured when the difference in ionic radii is very large. In the given case
Schottky defect is favoured. Hence option (A) is wrong.
(B) Frenkel defect arises due to dislocation of smaller ion from its normal lattice point to the
interstitial space. Hence option (B) is correct.
©) When alkali metal in the gaseous state is passed over salts like NaCl, electrons from metal are
trapped in the interstitials space giving rise to F-centre defect which is a type of Frenkel
defect. Hence option (C) is correct.
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(D) Schottky defect affects physical properties of solids. Hence option (D) is wrong.

7.(BC) The reason for temporary hardness is owing to the presence of bicarbonates of Ca and Mg. To remove
this temporary hardness, we have to use agents that can precipitate out the bicarbonates in an easy-to-
filter-out form :

Ca(HCO,), + Na,CO; — CaCO; ¥ +NaHCO,
Ca(HCO,), + Ca(OH), — 2CaCO; ¥ +2H,0

8.(AD) Chemisorption is unimolecular layer and exothermic.
The enthalpy change in Physisorption is 20 - 40 kJ/mol.
Physisorption decreases with increase of temperature.
9.(AB) Benzene + toluene will form ideal solution
Phenol + aniline will show negative deviation

10.(BCD) ASsystem >0
ASsurrounding =0
AHmixing =0
SECTION 3 | SINGLE DIGIT INTEGER TYPE
1.(5)
2.6) H,SO, ——> H" +HSO;,
1 1
Na,SO, —> 2Na* +SO3"
0 0.036 0.018
HSO, = H + SOy
1 1 0.018
(Q > K so the reaction will go in backward direction)
(1+a) (1-a)(0.018-a)
~1 ~1
Now, 0.012 = w
a=0.006
[soﬂ =0.018-0.006=1.2x10M
PbSO,(s) = Pb**(aq) + SO3™ (aq)
S (0.012+5s)=0.012
1.6x1078 _
s= OO 3106 = y=6
0.012
3.(0)
a—x 0.75 0.4 0.1
Ax -0.25 -0.6 -0.9
rate:_g _ﬂzs _ﬂzs _ﬂ:
At 0.05 0.12 0.18
Since rate = —% = constant for different concentration values, so the reaction is of zero order.
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OH ‘\/89 C@ 0 0
=, —s —
Py SOl

5.(6)

6.(5)

s |
cgo

-

d® Q)3 S 3. o
segisesiso gt

The formula for conductance is G = k x%

551077 = kx——
120

Kk=6x10"scm™

. kx1000 6x107>x1000
/\m= = :4
M 0.0015

- pH=4
L [H"1=10"* = ca =0.0015a
107
0.0015

N

o=

S

0.0015

BO

o= =
0
/\m
/\?n = 6x10%s cm” mole™!
z=6

PO_PS
po
60_59'724—i>< 0.1
60 0.1+100
0276 . 0.1 . 1
=1ix =ix
60 100.1 1000
i:ﬂ:4.6
60
i=l+(n-1)a
4.6=1+(n-1)0.9

n=>5
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7.3)

8.(1)

(unstable)

(stable p#0)

Mg(s) + Cu?*(aq) —> Mg>*(aq) + Cu(s)

EY =270 E.; =267 Mg> =xM

Cu’* =1M

o RT
Ecell = Ecell - Inx
nF

2.67=2.70- Eln X
2F

_0'03:_Rx300

x Inx

0.03x2 ><£
300 R

~0.03x2x11500

© 300x1

Inx =2.30=1n(10)

“10~

Inx =

X 1
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1.(B)

2.(D)

3.(B)

MATHEMATICS

SECTION - 1 | SINGLE CHOICE CORRECT TYPE

b
[fGde—b-a)f(a)

(b-a)*

b b
SJ.|x—a|dx=J.(x—a)dx= 5

192x°
2 +sin* (mx)

f'(x)= ‘v’xeR;f(%j=0

wa;64x3ﬁjﬂx)ﬁ96x3Vxe{%3{
X X X

.:jmﬁwsjﬂmwsj%ﬁw
1/2 1/2 1/2

1aﬁ—13fu)szu4—%vwe{%J}

- hmﬁ—nwsiﬂmng@mﬂé

1/2 1/2 1/2

le 31 _1_ J'f(x)d <2431 3
5 32 2 172 5 32 4
1
26 39
= —< dx <—
10 < [ Fmde<

The point that divides 5/ & 5 in the ratio of
is@bk+6ﬂ1
k+1
50 +5k j
k+1

Also, ‘E‘S\/ﬁ
~ L sioskt <37

|k +1]

SV1+&2 <37 [k +1]

Squaring both sides, we get
251+ k%) <37T(k> + 2k +1)
6k +37k+6>0 or (6k+1)(k+6)>0

k:1

o b=

b b
[£Gdc~[ faydx=

b
[(f(r) = f(aypax

b
< [lr G- r@lax
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k € (—0,— 6] U {—l, ooj
6
4.(D) A plane containing the line of intersection of the given planes is
xX—y—z—4+Mx+y+2z-4)=0
A+Dx+(A-Dy+QCAL-Dz—-4(A+1)=0
vector normal to it
V=OA+Di+-1)j+Cr-Dk ..G0)
Now the vector along the line the intersection of the planes 2x+3y+z—-1=0 and
x+3y+2z-2=0 is given by

A

k
1|=3(G-j+k)
2

W W o

i
n=|\2
1

As 7 is parallel to the plane (i), we have
i-V=0
A+D)-A-D+2r-1)=0

2420-1=0 orkz_?l

Hence, the required plane is

x-3y—-4z-4=0
Hence, |A+B+C|=11

SECTION 2 | MULTIPLE CORRECT ANSWERS TYPE
1

5.(ABC) f(a) = lim (sinx o + cos” a)(x—z) (1% form)

x—2

sin® a+cos™ a—1

lim 72 T
e
e 2 , el 0, =
= 2
T
1, o=0,—
2
lim sin® ai+cos* a—1 lim sin® o+cos”® o—sin? o—cos? o
-2 -2
NOW, ex~>2 X — ex~>2 X
lim sin® a(sin* 2 a—1)+cos® a(cos* 2 a-1)
— ex~>2 x-2

_ esin2 alog, sin o+cos? alog, cosa

.2 2
_ eloge(sina)sm % +log, (cosa)®s ¢
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6.(BD)

7.(AB)

= eloge (sin Ug)Sin2 a
.2
= (sina)*"™ ¢
2
(cos )™ @
s f(x) =
1,
We have g:%
1 _1 '
g :Ff
= 3f|2_%

2 o S
ﬂ_g_”_ﬂ_]ﬁf f2
e L,

fZ

:ﬂ_{_zf'—i-ﬁj_z_f'

S! AR .
Also, g- f =1
g'f+gf'=0

f”_g_”: 2g|

f' g' g
y=e "cosx

(cosa)
(cosa)

-(sina)

0052 a

0052 o

sin2 a

4
V4= (—\/E ) e " cos(x —m)=—4e “cosx

ya+4y=0orky,=4

Differentiating it again four times, we get

yg+4y,4=0

b
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17

XII Pass JEE Advanced-2 | Paper-2 Solutions



Vidyamandir Classes: Innovating For Your Success

yg—16y=0

kg =-16

Further y;, +4yg =0

Vo +64y =0

ki, =64

Similarly, k¢ =256

8.(ABCD) Given function is discontinuous when a + sinmx = 1

Now, if @ =1,then sinmtx =0 or x=1,2,3,4,5
If a =3, then sinmx = —2, not possible
If a=0.5,then sinmt=0.5

Therefore, x has 6 values, 2 each for one cycle of period 2

If a =0, then sinmx = %1 orle i é Z 2 1

2°2°2°2°272
Hence all the options are correct
9.(ABD) We have 0 < x <1

= 0<2"x<2"
= [2"x] is discontinuous when 2" x=1,2,3,....,2" —1
= {2"x} is discontinuous when 2" x =1,2,3,....,.2" —1

But (2" —1) number of points are common where both are discontinuous but their sum is

continuous
Hence total number of points of discontinuity

Q2" —1)+ (2" =1)=2Q2" —1)=2" —2"(n > m)
2" 2" =24, forn=5m=3
2" 2" =28 forn=5m=2
2" 2™ =496, for n=9,m=4
10.(ABCD) (A) Let f(x)=e"cosx—1
s f(x)=e"(cosx —sinx) =0
". tan x = 1, which has a root between two roots of f(x)=0
(B)  Let f(x)=¢e"sinx—1

S f(x)=e"(sinx +cosx)=0

". tan x = —1, which has a root between two roots of f(x)=0
(C)  Let f(x)=e " —cosx
s f(x)=—eF +sinx=0

. e ¥ =sinx, which has a root between two roots of f(x)=0
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1.(6)

2.(6)

3.(7)

(D)  Let f(x)=e " —sinx

s f(x)=—eF —cosx=0

X

. e " =—cosx, which has a root between two roots of f(x)=0
SECTION 3 | SINGLE DIGIT INTEGER TYPE

3/ 2 3
We have, lim 60 +x \/674

x—>2  sin(x—2)

1 1 2

2

(60+x%)3 —643 || (60+x%)3 + (60 +x2)3643 + 643

= lim

x—2 .
(x=2) sin(x —2)
(x=2)
. 60 + x* — 64
= lim
x=>2(x=2)[16+4x4+16]
i =2 +2)
x—>2 48(x-2)
x+2 4 1

= lim =—=
x—2 48 48 12

Clearly, n is even. Then,

. . : 2
-~ lim (21+3+5+....+n/2term.s . 32+4+6+....+n/2term‘s)(n +1)

n—»o0

1
o n(n+2) \(n? 1)

=lim|24 -3 4
n—>o0

n? n(n+2)

— lim 24(n2+1) _34(n2+1)
n—oo

2

(60 + x%)3 + (60 + x2)3 643 + 643
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4.9

5.(6)

6.(8)

3.2
x3([3—[3;!c+....j

= lim =1
x—0 x3 xs
(a—Dx+——-—"+....
3! 5!
3.2
(a—-1)+——-——+....
3! 5!
a—1=0ora=1
3
p-P 2
= lim—3 =1
x>0 1 x
315!
1 1
BTN

6(oc+[3):6(1+%)=7

dimf(x)]2 6@
X

=20/ (%) f'(x) = d(x) - 0'(x)]
=20/ (%) 9(x) = d(x)- f(0)] [+ f'(x) =(x) and $'(x) = f(x)]
=0
[f ()] =[¢(x)]* = constant
L LAAOP =610 =[f B - [6B) =L/ B -L/ BT
=25-16=9
F(x) = (7 +bx* +ex +d) v —1|x = 2| (x = 3)* [y — 4| (x - 4)*
f(x) is differentiable for all real x, if (x —1)and (x —2) are factors of g(x)
f'"'(4) exists, for which (x —4) must be factor of g(x)
Log) =X +bx? +ex+d =(x-1)(x-2)(x—4)
2(5)=4x3x1=12

vy i S = ()
ro= S

£+ S+ 2xhs ) - 5 - (f(x) + £ (0)- ;j

= lim

h—>0 h

= lim f(h)—f(O) +2x2
h—0 h
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= £(0) +2x?
1
_ S (h)—— _
Now, lim 2L =1y, 3 _ jim LN =S ©)
>0  6h >0 2h h—0 2h
_S'O_2
2 3
4 4
o f(0) == L f)=o+2x’
3 3
4 2% 1 28 4 1 25
=A+—x+— 0)=A=— =—+—x+— 2)=—
f(x) 3573 or f(0) 3 f(x) 3 T3% 30rf() 3

We have f(0)=2
Now, y—f(a) = f'(a)[x—a]

For x intercept, y =0. So,

x=a——f(a) =a-2 or—f(a) =2
f(a) f(a)
fla) _1

fla) 2

On integrating both sides w.r.t. a, we get

In f(a)= % +1log, C

f(a) — Cea/2

f(x)zcex/2
f(0)=C orC=2

f(x) zzex/z

Hence, k=2,p=lor£:4
2 p

Let y=2x tan ! x — In(1+ xz)

2x
1+ x2

1 2x
X+

y'=2tan —
1+x°
5o Y'>0VxeR', y'<0VxeR™

S is the set of all real numbers except zero.
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